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(54) CANTILEVER TYPE DISPLACEMENT ELEMENT, CANTILEVER TYPE PROBE USING 
THE DISPLACEMENT ELEMENT, AND SCANNING TYPE PROBE MICROSCOPE AND 
DATA PROCESSER USING THE PROBE 

(57)Abstract: 

PURPOSE: To suppress short-circuiting so as to 
improve the durability, as well as to prevent a sticking 
phenomenon so as to simplify the manufacturing 
process and to improve the yield, by providing a 
projecting position of an insulating material to the surface i 
of a substrate or the surface of a cantilever side, to a 
cantilever type dispalcement element. 
CONSTITUTION: On the surface of a silicon substrate 
101, a silicon nitride membrane 102 is laminated, and 
after a tungsten membrane is laminated thereover, a 
fixed electrode 1 03 is formed by a patterning. 
Furthermore, a silicone nitride to be an insulator is 
laminated, and by forming a projecting position 104 by a 
patterning, short-circuiting between the fixed electrode 
and an opposite electrode is prevented, as well as a sticking when the cantilever is released 
is prevented; in the manufacturing process thereafter. After that, a sacrificing layer 109, a 
multi-crystal silicon membrane 106, and a silicon nitride membrane 107 are laminated in 
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order, and after a heat treatment is applied, the membranes 106 and 107 are made into a 
cantilever form by a patterning, and then, the sacrificing layer 109 is removed by an etching, 
and a clearance 105 is formed between the cantilever 106 and the fixed electrode 103. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://wwwl .ipdl jpo.go jp/PAl/result/detail/main/wAAAa09571DA407021968Pl .htm 



4/17/2002 



<19)H*HMMM«-(JP> 02) & gfl 1^ & $H (A) (U)<*«F(fliKi«*» 

#lt¥7 -21968 



(43)&IBB ¥$7^(1995) 1 £24 B 



(51)Int.a.' 




F I 




H 0 1 J 37/28 


z 






GO IB 21/30 


. Z 9106-2F 






G 1 1 B 9/00 


9075-5D 












*M* gfftR«®»14 FD <£15JC) 




ftH¥5- 191631 • 


(71)ffll8IA 


000001007 










(22) ma 


Wc5*p(1993)7fl6B 










(72)8W# 










%M&k&U.Ti\r?- 3 T@30# 2**- 














(72)&W# 
























(72)SBW# 










^^fflKTAf 3TB30#2^ *f*p 
















#S± fiffl H« (ftlfc) 











(54) rt^Wt-SHgifcltS?-, RtfCftSfflV^rt^Wt-lf^D-^ Rt^Jm&fflVifcjgSS 



(57) [SM] 

imm xcioi ±.<o®fenm i o 3 

6>*5iG^ai5{fl[l 0 4^K»te>*l/T*5!7, StS 1 0 1 \Z 

mtt^^v^u^-i o 6©S*«lf(i(-(4, liii o 
7Sr^LT^Itl 0 8 >5Sia:it btlX\ s U;<—%H 




1 

HMHft*©ttH] 

X, ffilBSC t WE* y f- i~<- 1 ©IB-CJ.OR* fi* 
ffi *> 5 V Mitt* w<-©&K{B<Bffifci!M)tt^S:*r 

[W#14] S«Lht»j«$*i.fcHS«ffit, 
T, MIS* vf - w<-fcti:ME*Hft«i J: 0 i fettHNK 

t ©SgfSftJ: 19 fc«v^ t *rWi!:i-5lfl*JK4 XI* 5 

ia*i7] s«©ira&i&ftgj*£»i*:H£*4i 

-[MM 8] »**i~7v^ix*»«!:ia»o*^W' 
[».#* 9 ] if *Jf l ~ 8 v >T Ka»fcE*©# ^ 

T'n-T'o 

1 0 ] 9 fcE«©* ^ l//<-i/D 

1 1 ] W#Jg 9 KE«©* ^ w<-ffl^n 
-T^fjx., !»E^*ft*«iifcSStt3*TSfeaEU 
JLo, ttES£'tt«£^#ftmSlfl]©IMtg**$tt 

[MM 1 2 ] 10X1111 £Ett©gJMfttt 

J**, W^rfi©4^fr*fcStfSwfcfcffl^3ini§6 
fi. 



(2) #l?7-21968 

2 

mi*'«i3i w*«io~i2t^-fixa»tiE«oa 

Bo 

ll*«14] tt^9fcE«©#:'f-l"<--S7'D 

Eftffifr © W l-fff * fPAD L Ttf «©K®.5.T>'/X 14 

[»W©ffiMBfcKSI!] 
[ 0 0 0 1 1 

TAFMj fcflrf) VO^^^Htttt (»T, Ts 
PMJ fcfrf") *KfflV^Pi*T.*^**%* (*y^-w< 

v*fcs PMiWfcflM»«»**fcM1-S. 

[0 0 0 2J 

[&*©aaf] jfi¥, mw^mm^om^mmimm 

*«|-e#5STMa«^-' br-=jytt>KJ:DHI» (7 
Z^^-fjb 7 2$, 5 5, 7 2 6 (1 
20 9 8 2) . ) £ft-C«3f5, 5fcffi©^fc#i#f *r*3lE^5 
*KJ:9**4fl»«*#<5SPMa!iil^ S«tcm^ 

S PMSrJCffl Ufc«*BADXgt^©^^EIII^tTi3n-CV^ 

mm** ht£*>*^i- \"*—±\dGSk * ft® tfc => ^ 

h4SPM»ia*if*SM?B**i«-cC^5. 

[0 0 0 3] E^S^tt, =y 

BEfi»#&*U »tt©*<kKJ:S H'*A't«o«ft 

[00 0 4] ±i£Ljt S PMXt> ,; E:ti«rfSffl Ufcffi^ff 

[00 0 5] ±B»«S©Wi: UTI4, #MBS 61-2 
0 6 1 4 8^-TH^^nTV^* V^W<-^^5fe 
50 S. rttllEll 8IC^-fJ; 51-, S i|)iA-4 0 1± 



3 

\z*mi K-^tct y) @&««4 0 2*Rttfclfc, S i 

<Dx-t'f*i/\/UI$,$:4 0 3£ffV\ r^Cff^M^I 

K-:/lcJ:5*tGMtlfi4 0 4«:Rttfcfc, ^r©^©/ 
VK-7*S i lSrl^*UT*>^ w<-4 0 5Sr^L 

4 0 6#^f££ft-?:©±|C h ^A-mSfE £&fcrt" 
4 0 7 £3l#fflbffiffi4 0 8#R»t bftX^Zo ttz, 
±15 i PWfcflWJTfls/ft 3 Jtfc A F MjWH BB 6 3 - 3 
0 9 8 0 2 ffijgSfi/CVS. riviiUft^lwis* 
yf- w<-©fcfc*$:|MWs*©*<t-Cftttrt-<5 <j©t? 

[0 00 6] 

[0 0 0 7] *fcfl6*ftf|Hc*JV^-C»4, Kig^felcMb 

gffi^EA»b 1 0 nmm&&.T(Dm^Qffl*ffiXtc 
ttliSrffl^-CV^fc. £©1*ttJB£»i, 
fcR-^Wffi^flSttfcfEHU *«£*©*£**:**-*- 

r. ©B*fcSftfc Stg^E i: ©RMfcA 9 

■f5Um.\ *»4«#©*Bi«afcJ:oT***ifi«~ 

<-&3S*:WB£<&. r©B£9tt#3i^£ls]i!81-5fc 



(3) #$¥7-2 196 8 

[0 0 0 8] *fc, f£*©**-CW:BI 1 8ld^LfcJ;p 

I o o o 9 ] £ ©fc ±^>a£«iAiziic^ ztizm 

L*<ttafc», ^*S±©*?-?EJIl©X&&&A 

;o /h£<ttW-Uett*itffcb1\ *fc£K*3«i*ffl'^lz 

ttS*5»^lct»tt«rjB»tSfc»»<£j>©8fe*a«^l!t? 
fcofc. £©IHW4IBJ-^±H**©#i'?-w<"-4: 

^■©Rtl-RtWWlUc^JSHJiSrKLfc. 
[0 0 10] «oT#*W©Bttl4»-Ja*Lfc*5fc« 

*\ IW*E*:**-r3Kia^*ffi£*?«IMf&© 
20 SStt«:B&JhU J: 3 **Rtt©6 

[00 1 1] Slc£3£W©{t!l©g#)te, ±|2*v^w< 

•So 

[0 0 12] 

©p^ r- &i&mmmh %> v ^i*^* u^-©a» 

.ii, »HiB«li^»lfil+SSftlfil«**r#UWIB»g± 

*4i-5*Ww<-a«ttJH^--e*>5, »3it, sis 

[0 0 13] «T, |glE^fflV^T*lg?«5rS*iKBIcra-t- 
. 3. 

[0 0 14] B 1 H^SnS 1 C* M-IJffi* 

n?)*v^U'/^M7 , D-^©-0iJ^*tTiot), Ell 
(a) fifiS^EEl, 01 (b) 1401 (a) ©A-A' 
50 B5T?©SfrEigT?fc5. |S]0t*5V">T 1 0 1I4SS, 10 



5 

2 1 0 3 l4@Jt®S> 1 0 4 \m&%M 1 0 

3±\m^titzih^^ 1 0 6«tws±ic$»*n 

fcWmttO*^f-^<-» 1 0 7ttfflM& 1 0 8I4& 

0 1bB£ftS 1 0 3 IC#ft1-3»###|6| WfcfcfaT 

01 (b) <D%:fQ<D%faic*>3-U/<—l 0 6fc£ffi£ 

10015) $sn ji i <o# w^-affigftii. 

0 4 SriS:(tfc*J^ J; 0, *>fM-10 6 
igtSl 0 lmi^Mtl 0 5 *$/ft-r&*:fe0)*ttJ||l* 

*v^-w<-i:a6*tf4S»-r5a«, rco 

^&*©«) #fi& D ## A t iT t>J»T tfW 0 # # 
[0016] *fcH&fe£3«a3fiC*JfeS:ttttWT-^L/c 

[0017] 111 l fc*Ufc«T»iiatt«|J(tSrB^«tta{ 

# §iii&B&±-C*t 5 J; o rim 5„ 

[0018] &t , ^SUf? 2 >^ i"<—m&VLm 

[0019] 07 I4#3§91ir 2 J/?"l^<— ffifctflaK 

9, 201 2 0 2 ttf&flt gt, 2 0 3 (IBSWi 

■CfcS. *^W^-»ft«-|^im«2 0 6 i|ftJWi2 0 

7 ft T*5 9, *f7-wv<-_hfctt9ISttiUni 

2 1 3d«£ft, Klr?|#r(ilL««2 1 3±|Ctt*« 
(OA(±i^(7>tfecDaiff2 0 8H>Wf$£ftX\i>Z>. 

[0 02 0] *^W<-«:«|jaLTV^5il6(Mi2 0 7 
(4 X #vf-w<-<75ga*«r;tt[6]®l2 0 6 J:9t» 

[002 1) 2 o 3 i: ftfflftff 2 

0 6fcoMcmBE*BM!inl-5*lcJ:») % ^m^T-^y^ 
w<-SrS«jif|cait/i*ift|c8l*-a:Ta5{kS*« n t 



(4) #W¥7-2 196 8 

tttt2 0 3tt£$M2 0 7 J:$ttU *WWifctt»«l 
[002 2) *&W% 2 >^ W<HB*tt*?-|C:j3 

(r-f5fc*iri4, B7t*LfcJ: ?tr@£«ffi2 o 3£ 
#y*w<-0i*4B;ltrflK:*tfi]*tt2 0 6 J; U tft< 
. J8j5M"5'©a*»*L<, JEfcli, 0 9lr^$h,5<fc5ir 
*>^W<-glSi!3c0|&li:Jf 2 0 7 &g1gBtiWlc£tH 
*^w<-eA*»©jft»JtiBJ£l«2 0 3 

io t<omu^s nnnM2 0Qtm^.nM2ozt<omt 

[0 0 2 3) fcjr, *38MM3<D* Vf-W^-gJ^ffi* 

[0024)011 »4*^W^ 3 CO* Vf- Wv<-g}£<fc 

l4S&_h®.k!5.Ff,fc¥iB0, Hi l (b) liBn 
(a) fy<DW&&-A' irtJtfSBfffiia-efeS. 

[0 0 2 5] 01 1 tr*5lv-C3 0 1 3 0 

2l4@5e§|5-Cfot>, 3 0 3liA>fl//<-ffc5. g& 
20 ±0#V^W<— ©T£fc*&#fcte|4;g8&3 0 4)5513: 
»te>nr*5t), AV^L"*— 3 0 3l4r<D|&jgg|53 0 4 
f-?S5 ipl-J^^^UT^S,, P£i&£B 3 0 4 CO Jiffi 
l-»4@j£fl*i 3 0 5 WWttf btlXtS t> x >-.f- W< 

-TBI-l4*l-[6)mil3 0 &-hm^^X^„ WlfeWm 
3 0 5S.U!*f[p|««3 0 6»4S*S±~> faSUfcrSl^fflSft 

[00 2 6] H^IIS 305i K^MM 3 

50 f- us<- 3 0 3 ©3fe«gpSrSSB»rSa[/f *-|6llr»'>t 
ifi$t5rim5„ 

[002 7) *&Wm 3 00* >^W<— Sl^fir^tt, 

• Hsjggi5 3 o 4±id@^®ffi3 o 5&m-f, mfewma o 

5t»(Rj«S3 0 6icorflPi/45^#</«eb^v>i9irL 

5Ci**-e#5. rofcftSfeitrgaBi-^mco^^ 
K«0»S*a5*»e>©K**l*flO*«S:** <1"5i t 

^0 [0 0 2 8] *fc#>^w<-£fc«ttfc«H|-fcRtt, 
[00 2 9] 3 co«fc<0* V 

50 ftSrt(4igf+, RtJW»«Hc#sp(It*5. 



7 

[0030] et±ttwufc*«w»i~jS3©*^U' 

7 0 5 9, 53?, v/Dny^x^^fl^ri^t 

•>7^w^^%«t5S^i:iiW'>!) ;o 
5 0 

[0 03 1] %=f-OWf&j5&t LTIi, 

©aw, «l*.«^|6^»flsalt■e-«:tffl^^^)i^■r^^J^a^ 

[0 0 3 2] *fc, &%w<oi]>"f-us<—m&ii% : f-<D 

S-BrSADISI«^(ciiffl$ix2)„ JO 
[0 0 3 3] 

[SJfeffll] WT, *3gW©«fe0l£lftW-f 3. 
[0 034] HHW l 

B He* Lfc £ 5 W» 1 ©;* >^ i"<-W$Z&.m 
[003 5] 5fcf\ **J6«»J©*^W<— S^n-y 

(a) fe&Etfs (ioo) T-fcae/y a^stsi o i^ 

Its 3-VBIl 0 2Hb^W§ttBJ&K (CV 40 

D) i!fe|Ci9ffS»0. 5|im*«L;fc. ftl-, *>-^ 

= ^UH£ttl0 3i:Lfc. 

(b) Wb'/Ja^Rl 0 2*<«KLfc©4:R«|c, C 

fltttttt l 0 4 4 Ufc. r-r-C, ifl!R«Mtti:/j:5*m* 



ISM 1 ^-^ 1 9 6 8 

fen*. attttttfr&jwowt&H- 

(c) ittf 1 0 9 £ lt. BWbi^y a^tr^r^^ 
**'<5'*SfcS:ffll\fc©H:&te/Il 0 9<D«B£;E|©|S 

ffi-efcntf^-f r^^^y^teicRbft^. mttli o 

9 ro^ffitfSGtKgtffS 10 4 ©jgtttrKtfcbfcCi^tti: ft 

[003 6] <b¥»JMBrtftScfc J; 9 fttt y 

=»f«l 06fefSttl. 2<tmJtttU yx-ftf-y* 
tti xi b^cm-^Alfcii:, fls*ft«iljfc*ifefc 

£!91¥£#>>0. 3^m©^fk->y a^Rl 0 7&^j£L 
fc. &&#ffl&-?l 1 0 O'C, 6 O^OStt^JftJaaS: 

10 7t£\ ii^co7^ h y y^yfy/ifetv^-s 

(d) #^l"<-©5fc*8ttiEt % Sp i nd tSia 
5 r^O&tH 0 8Sr^fi£Lfc 0 r. ©gjSjU-CD^ 

( e ) K-fbi'y = 10 9^y7r-K7ygS 
Sffi&ftJ&Lfc. *yfM-i0 6il£I1H0 4 

[003 7] ±e<o£ttftjft*fc:l3^ 

[0 0 3 8] a_hcoi 5ICLT^SLfc*yf-U-^-M 
UmS (AFMfli^) ±IC»«StfCV^Jt5fc* 

[0039] 120 HtWBK 1 2 1 ii@^mteBa^, 1 

2 2ri#fi«ffi«r*lEia6*yf-w< — ^©ESI, l 2 3 
Ii^ll£ft&t±i3.= s/ h ( S TMT?li#t»»a= 7 
H -CfeS. 1 2 411 h>%fr®ffitfitiS=L=-? 



p 

K i 2 5 lag) # a LtffifflEiNL i 2 6 ttiwean? 

-S!:7e-:/fctW*B5fc »o T 2 &5e3MKi £-£5fc© 
©** &UWtUM1IHtl*tfl& LT fe $ 0 
10 04 0] El 6 IOTLfcHf^fflV^WtE©AF 

^W-5-S7°n-yt[^|#CDAFM^q#b^ -© 
B*, »BI££R1 0 5g*©IHi&©*3IW-T?*>oT 

wfc-f, t£fc©#^W<-^7n-;/&^>fcB#©|6 
10 04 1] jfefeffl|2 

*3SW^ i ©# yfi^A-s^^^v^c* u- 
RWi-5. 

[0 0 4 2] 0 3(^lll60!l©*V^W<-®7'o-7 r 
£^-f„ 03 (a) ft*yfM-l7'a-^©a9i 

*Lfc«S*JJFBBK?*>9, 13 (b) (±0 3 (a) © 
A- A' Brffi4\ 0 3 (c) (±0 3 (a) ©B-B' »f 

[0 04 3] 03»r*3V>Tiai ^©^tlnl— ^•C^ 
Lfct©tt^Si5*tSr^UT*J!}. 1 1 OttiteilWR (& 
fti/!)ay) 102t-#©Ht->'!)3yo^, 11 

lttfclBl 1 OOHMfttRfcLfcHfcWS 

» 10 3SBoflm l l 2li@ttSlQ30 

[0 04 4] =t=J5tte^Jjc:*5V-ci*, fift&ffci 1 1©1> 
t fcfcSWRfciSfclfifcfcfci'y =»J"BI1 0 2©-S? 
-eflMLfc ep*>, o l^ffidafcfy 

ifefcj:t> N 3§i@l l o#j(Mftfc«5 ±.51'^*-=^ 
Lfc. ^©&fc, @5£®1§1 03t LT±ffit^>-^x. 

0UK*5Vvt\ ^r©te©SSii*-«fetoVTH» «##JK:tt 
H16«li:BSijfc©-e«l6i-5. 
[0 04 5] ^SlltWtt, G*tlMfc;MS*©j{M*i: LX 

t^-fv^biKe ('<*Jfe3fcJ*/hS^) *^^w<--c 

#*>5. r©fcfe, nto9iikmvt£W&T&#nm: 

S^p-^SrHiSPJl tPI«KH6lc*UfcAFMfe|l 
lC|^&*IW*ffi© A FMfcfcfc* Ufc i:5,'fltt 

[0 04 6] nmm3 



(6) #M2p7-2 1968 

10 

1-5. 

[0 0 4 7] ia4(C*||ffi0i|©*y^U/<-S7'n-^ 
Sr/T^-t". 04 (a) (±*y^w<-M7*D-y©±ggp 
Sttcov vc, #a>9 A < vf- u/<-Sr*»T 

^LfcStAttVBH-CfcU, 04 (b) (±04 (a) © 
A-A' #rB£, 04 (c) (404 (a) ©B-B' #r 

[0048] El 4 Icjol^TH 1 ^toft^t IrI-^-C* 
70 Lfcfc©f±|5]^g|5#£^L-C*5iJ, 103 a, 103b 
YmiZmM. 112a. 112b limtftH l 0 3 a , 
10 3b ©iE$ s 1 1 3 i±t&g4£ 107 il^j&LfcSI 

[0 0 4 9] H3£®iiSr2-D©®g^tJLfc©fi, « 

il^* 2 *WEttS*<5 lftfctt©fii:|K»tfc 1 

04iLttt, ^bvu ^yl^-iy^Ltfflv^ 
fc. ^^^©^©W^S^W^fJjt^fttio^T 
20 tt, SttfiWl*>Sv^*l([«2i:ntll*©-C«l»-f5. 

[0050] ^mwom^fcaav-ctx gtitm&iR 

«liJBB*©ftS9##a*©Rjt, &tAKM>*©tt*Kti 

fcs/s— h©BJkSb*#*>3 D **JfcW©*v^-w/<- 
ST'o-^Srffll^TBI 6 IC* Ufc-J; 5 ft S TMgjfi&t?? 
*LWsmaB©«««rfro*:i:r5, S^Wfc^a^S? 
bfcl Mfc&fJ© fc © t IS»ril«©#ttSr* Lfc. 

JO [005 1] Hffigi|4 

1 ©# i/^-^&iif ^£^fc# >^ V- 

mw-rz. 

I 0 0 5 2 ] 0 5 tC^HJSWI©* >"f" 
Sr^-f-. 05 (a) \$jjy=f- W«— S/D-^Cig*!! 

Stfcfi&SWTBDHTffcD, 05 (b) Ii05 (a) © 
A-A' rrSSr. 115 (c) (±0 5 (a) ©B-B' W\ 

^0 [0 0 5 3] 05(^*3^X04 4 1 ©??•§• tl^-^^T'* 
Ufct>©»lRl«aWSr*L-CV^5. S*WftSit*ffi(- 

o^^T^±, tiaiflift©-e*ifti-5. fcfcL-HM 

1 3 T-(±, thftUQL 1 0 4 *@^S»(i 

-©*« (S«W©ffi) lc»*L*i. rcfittSMHtJ: 

Htt«l*>b3i:*#!5eaEJ|l44v\ {fiL, O^Wtt^ 
(«P$nfcfFK±9, #:/f-W<-©#iRJBiMSRlM 

50 *Sft»« : fjls</j;5©-c#j|:^K-ci!)9, ^>s?a± 



[0054] w*<DflwtT?fc9 4#e>, ammmv 

fc<^fl§*©* v?- m-S/p -7**0 6 (ctj* tfc J: 5 

[0 0 5 5] gliSff]5 

0 5 ir^ LfcHISfiaj 4 icfclt 5 * v^- i^-gjy p -7* 

[0 0 5 6] iSttSte&^sav^l^-Ilr/n-T* 
Rtm&fc LTCDG a A s !7^i £K£&$F»Jfc:RB 
L/C, irS#^iALfc«-CSTMi 
Ht5#CJ:9,.G a A s$m$tffi*mffiflb\c^y?-> 

y-zimvhitc uwFt 

J; 5 Oft»ffiSr3(M-5 * UA-Mfo -fZHuxm 

[0 0 5 7] 3llkWl~5-CRWbfcJ:-5te, #389>?m 
lie <fc 5 dbftSMfc**-*-* # V f - Us<-W.fv —f* A 
FM, S TM, UlMW-t LXft^ZWzHfe-Vh*), 

[0 0 5 8] j|jfeffij6 

0 7 l^LfcJ: 5 fc#38?i3& 2 y°?i"<-m£tiL% 
[0 0 5 9] &1\ w<-§!7" 

[0 06 0] |^SS«2 02^5 0 00 A^fig^Jvfc S 

1 &K2 0 1 ©^ffild, ^. 7 ^jtia»)r;U5=.!>A 
IBISr 1 0 0 0 U 7t y^y^&lCfc <9^^ 
-y^fi£«rfiV@J£m&2 0 3*^Lfc„ ^">T, & 
tti20 9 t LTiMtE#«:;*><y*ifclc.t!JjftlRU 

-VhmcZ 0 0 0 AfifcHgL, !J7 h*7ifctz:J:!)/<* 
-v^/fc&^ttfiffiJ82 0 6 *7&ifcLfc. r©£#, 
ttfiBIE 2 0 6 liftkRftR 2 0 2 2 0 9 ±K8§ 

#SJ:$|c»j*S*k 3Elt*ttl 2 0 9±©iHtt2 2 l 
0(t|tl±®5tSfli2 0 3 ©$$2 2 2 J; 5 5 umM<M 
J&Lfc (B8 (a) *Rg) . 
[0 0 6 1] "JIMS' 'J ='yR«r 

6«:«5 J:5K^^-^rt*rfTV^IftlM2 0 7*»* 



(7) #W¥7-2 196 8 

. 72 

Lfc, £ ©R#, 2 0 3 ©fflgfl 2 2 2 Jifcflfe&Ji 

2 0 7©M»2 2 3#*5J:5lc:»J5jSLfc (0 8 (b) 
IMS) . 

[0 0 6 2] Jtgft*&lC£!>&*3 0 0 0 Afifc 

iU 7* h^y^y^fe(C«t!5^l2 0 7±K3I# 
ltlUtffi2 1 3 4r»j*Lfc (118 (c) #JS) . 

[0 0 6 3] ftlC, 3l#fflUtffi2 1 3±tffilf20 8 
fcTTMLfctg, ttttJS 2 0 9 0»flssEft*»»*»K-C 
^it5C tlci!), *>^W<-S7*n-7'*r#fc 
10 (0 8 (d) ^J&) . 

[0 0 6 4] 0Lb©J:3fcLTflaHLfcftS4 0 0<i 

SteffiKSii:**^ (Z*rft) IH0. 2^m/V 
[0 0 6 51 01 OtiSTMgiW^o y ^ 'ST'S? ►) , 

0* 2 3 1 7 xmmmm, 2 3 2 »* h y*^m 

SKJ$t#SIlI8S, 2 3 3l**^w<— SBfbffl K7-fV<, 2 
20 3 4I**^W<-S^tt:^v 2 3 5f21hy7VK 2 

^7*/U2 3 5t ©BJ-SrifcKS N ^^-/vfSM I t £&*a 
U I t^— ?gfc**J:5fc7-f — K/<j/^t*»Jt, * 
y^W— &raiU 2 0 8 iiJ-VTV^ 3 5 i© 

IKUffiSr-JfeH^fco-cva. r r -?•>>- ^ 7* A- 2 3 5 luitv- 
!J ="X±^Sr5 0 0Aj&ifLfct)<o£fflV\ /M7^ 

ti5, &S3 0 0AaS«&(DSTM^Srlfmtta< 

[0066] (Si. * \"*-mm®:m : f-<Dffim.oi&® 

[0 0 6 7] g£Kigi|7 

[0 0 6 8] 0 9H*HJS0iJ©*Vf u U'/<— ^7°n— 7* 
Ottl&iffe 0 , * U/<-©ffi»l 2 0 7 ©^*- 

T'^ftKbfc., ^ffWK:ttH8 (a) ©ig-c, *J-(Sjm 
i2 0 6©«, *f(S]i;1i2 0 6$rv^^ i: tT«ltt 
«2 0 9Sr2 0 0 0 Aiyf-y^.U «tt®2 0 9|Cg: 

-S^B-^Srf^»Lfc. r©*^u^-§i7*p-7* 
fcffl^t@l Ot^Lfc.t^'fcSTM^fi^ll^U H 

SO [ 0 0 6 9 ]' MIC, #» 2 J; 6 * y?- V*-*£* 
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&7n-7tmmz.* AFM, S TM, ADI^fi, &tf 
[0 070] HlfeglJ 8 

[oo7i] 5ferffi*{fc (ioo) <o^ b b b-> y ^ vi 

S3 0 1©gffi^, IteCVDfetJ; 0 S is N< £ 3 

0 0 nmj&§|Lfttiflf t^S. ^cO&y* h JJ y^77 70 
£fTl>Uv>* h/^-V3 1 l£^J&Lfc (Ull 2 

(a) #|fg) . 

[0072] mzm^mzt 9xyfy^iss«^< 

^ (111) B*«mLfcfttellJ3 0 4«r»rtUfc (H 

1 2 (b) *HB) . 

[0 0 7 3] fcK^^y*|jE3»K:J:!)«3Bfttflt«tt»fcj{)- 
Cri&lnmgStLfct, Au^lOOnmlfL, 
«SW3 1 2tr3^fiKUfe (HI 2 (c)*flB). 

[0 0 7 4] &fc7*h!;y^5 7|!:J:9*II«3 1 2 20 

Lfc (Bl 2 (d) . 

[0 0 7 5] fcfc^^y^3(E#fcJ:9ZnOS:2/inirii 
Kb, <8ffiIBl3 1 SSrJBjftLfc (HI 1 2 (e) # 
BR) . 

[0076] &iw:7* h y y^7 7tcj;>)<mttssf 3 1 

3 ©W^Sri y f y littl 3 1 4^Lfc 
(112 ( f ) #JS) . 

[007 7] H\ZZ.O±.\ZXs< 1 /#m#l£i:'9 C t*1 
r Sr 1 OnmllW:. C o LT^fifcSftfcSSffilcQJF 

(012 (g) mm) . 

[0 0 7 8] W^^y^ItiaOSiOz urn 
«U 5ftt®3 1 5£rl*/&Lfc (Ull 2 (h) # 
») . 

[0 0 7 9] ffU^* h y y ^7 7SrfTV\ 3WI3 1 

5<D?Fmnft$:^y^yW&iiL. *yf 1/^-303 

t*5»»4r»ufc (in 12 (i) mm) o 

[0 0 8 0] ft^l-m*t«3 1 4 £ K^^^v^l- 40 
<fc 9 ^*-t"5 r t \Z i. 9 , mfc±.\Z$ V=f- U;<- 3 0 3 

( i ) IWB) . 

[0 0 8 1] r^-c, ^y^v^tcffl^fcjgi&^tf* 
14, AuKftLTI4KI : 1 2 Crli*fLTI4 

(NH4 ) 2 C e (N03 ) 6 : HC 1 04 Z 
nO|C#LTttlH»*»«*ffl^fc. *fcSi©ft*tt 
iyf >nil4KOH7kig®&fflv\ K5^Jty^-y^ 
l^f4CF4 ^Srffl^fco 

[0 0 8 21 fcia, fctt*, WttltLTffl^fc 50 



#M¥7 -2 19 6 8 

[0 0 8 3] £*TK, ^Hffi^j-cftSiitfc^yf-^^- 

[0 0 8 4] 

PI®eP3 0 40S5$ : 2 80 Mm 

&iB8IS3 0 4<Dffi#gB©ft£ : 3 5 0 u m 

* y*J- Uv<— 3 0 3 CDfi $ : 3 6 0 p. m 

* V^W*— 3 0 3CD4f : 5 0 n m 

S&ffiftJB$:£«iEa> b a £"tt 5 r t * fc fct> ^ 
[00 8 5] jgiSffJ9 

mi sic^ntepyco^^w^M^o— ^s^-r. m 
i 3 (a) tt±ffim-efcD, mi 3 (b) (4gii 3 

(a) *©Bfc®A-A* iCisrtSWrffiHrfcS. 

[0 0 8 6] #§£ffi#JcD#:^l^-l^n-;/f2 % % 

nw%<»mmzi&5.x, ^y^-uy<-^mtmzmmi± 

co££f3 2 1 trnu:»l«**ifc§|#ab«*3 2 2* 

[0 0 8 7] ±E(Oggif3 2 1 tt, 3|grfflLl;ffi3 2 2 
hi: 5 /imi*L, &#f3 2 1 £^/£1-5&fiC9 
a**fc*KHte*tt*£-:btfa r t let 9 ^/&Lfc. 

[00 8 8] **ifi0ijco* ^ i/^-I/p -yf4*3t 
Xli, ^3 2 l©3fe4SSr®«ttcoWiW«ffilcicnmS 
V^-W<-coi?f[illEtC7-f- K^y^Sr^t^tf 3 2 
J: 5ft^-C*v^- i"<-*t\-i$<DT£^mci.*)%m 

■J-5wi*tprtBi:iS:S. 
[0 0 8 9] My'n-y-Cli, 

[00 9 0] ni&M 1 0 

^fr^^t*lcfta{btTm 1 4 1^1- J; 5 4*«{b^ 
n-^3 3 OfcflaHLfc'fecO-efca. 

[0091] 01 4lc*^v^T, Pi--^y 3yStR3 0 1 

3 3 1 ItftttSfVt^S. ^^3 3 1 H(4^g15ia 
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[0 0 9 2] ^*»6AS[{b^P-^l4, MJzE^Jfe^J 8 , 

[0 0 9 3] S^itTS i JMSfi&fli^5r t 

[ 0 0 9 4 ] 0 1 5 (i^Jfe^Oft«{k7°P-^^ffl^ 
fcSTMS6B4r«ft«j^LfcHT*>5. rftteJ:?), 
3 OSrflH\ Mfg*t* 3 5 3 0g®± 

£5„ KB^te^T 3 5 lRXf3 5 2I1X, * Y ( Zjjfa 

3 5 Hctt«8({k^o-^3 3 osiSBSSK "5T»^^ 

[0 0 9 5] 3 5 4liZ^fp)OfiE!j««T*fef9, 3 5 
5, 3 5 6ttXY*-|6j<0»ai()««T?&-5 0 3 5 7fil 
3 5 3 £ Mmity* -^3 3 0 <D|frW L<D&<D 
flffittMfrffcSo 3 5 8, 3 5 9fi*n-t*ti<Dtta»«t 

[009 6] 01 6&mi 5t*3*t5*a{fc^n-^3 

3 0t«JS*t*3 5 3<7>-ffl^Srlt*LfcWrffiBlT**) 

[0 0 9 7] r.<OJ;5ftSTM^'rA^*»W«wJ;5 
i: £ 5co# M:/p— :/4r/flv>3 r t tc J: 9 , 

[0 09 8] »T«w*H*flfJ-e^« Lfc*8Ht^n-^ 

[0 0 9 9] 3feStffc:/n-:/3 3 0^g-4 0mmX 

4 0 mm X 1 mm 

^7^^U/<— O^ic . ■•■9 0* 

0;fi£ -SOOjum 
Vf 1 <D1S "'50/im 

&£+3210iti£ -3 Mm 

UtteWl 1 

its wsoEfit • w^*trx.5ti!fa*Q!a«it<o«scH 

[0 1 0 0] f^EHcfcn^T, 3 7 3ttfflffi$JNfc£U& 

ft<fi«bt5Eli«, 3 7 2tt&jR«S/8 % 37iit 



(9) #M¥7-2 19 6 8 

75 

IBfti»flcSS"C"fc-5o 3 7 4ttXY*<r-S^ 3 7 5*4 
*»MtJ:5*afk^o-A 3 7 6l4jfcifc^D-7' 
3 7 7tt«a{b^P-^«:Z*^att'r5 
fcftCO ]) ^77^fax-^ 3 7 8, 3 7 9I4XY* 

3 8 0|4IE«ff4ffi^WT^lH]gS-Cfc5 o 3 
8 1 h >*^«tttftW#, 3 8 2 fiftawbT' P-^Sr 
Zftil*f^(C^I))$^^/c^cO^-^Ie]SSr*fc>9, -3 8 3 
li7#f a 3;-# 3 7 7S:IE»-t5fcfc(D^-#lE]BT 

»«01B»[S]B&-C*> t) ^ 3 8 5147^*:*— ^ 3 7 7(0 
HS»EIK"T?*> 0 3 8 6liXY^x— ^OffiRflJIS&fr 

[0 10 1] Z(D£5f£^X7 u A>%m^?>^b\cj:V)^ 
[0102] r©i5*^r^fc*36w»3o*v^ 

[0 10 3] Hfc, ^JSWaSfciSA^U^-S^ 

u/^i^p-y^i^ afm, s tm, mum 

So 

[0 10 4] 

(1) *3BWSlo*y^w<-^iaMtj|f^-tt, 
<IS5f**S**86Jt-c*, KJtlS©||fl&fl:, Sfefr 

(2) *|g|l!^2tD*>'^w-?-M^ffi;» J f-li, tiv=f- 

lOAyf u-^-aiEtt*-?- 1 Pitt t #^ 
50 (3) *58W«E3©*y^w<-a3Efit*^-tt, 



(10) 



2 19 6 8 
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[0105] Htc N Srffl^r«fifcSttS*a!Ea h 

[0 2] HKO*^^— S>^D-^of^»|xe4:R 
[03] *JS«2lcr*i-*3BW»itJ:5*^w< 
[0 4] H*«3|JlT*i-*38W»lMJ;5*^9 L u>r< 

[05] mmM4\cx^~r^mmmi t«t5*>-^^ 

[0 6] *«WS l w^lT'B-^ffl 
[07] *38M^2jc: < t5*>'^w<— M^n— ^(D— 
[08] B70*>fw^- W7o— ^f^lSlSSrR 
[0 9] *J60ij7|cr^i-*3g«»2t<t5*^U^ 

[0io] ^m^2\cx^>^y^^<-m^^-y^ 

[011] *^0^®3(O^>'5 1 ^<-M^*-?*coaB& 

[012] 01 

[013] **«9fcT*-t-*«M*3^J:5*^u 

[014] *ttwiofcT*i-*jBW»3fc«ta«a[-fk 

[015] 01 4(0*«{k7 P D^-y^I^iAA,/cSTM 

[016] @15C0STMgt^^itfo6„ 
[017] 01 40*a^P-y^I^A,^ff» 

[018] y f u^-S^p - y (^tti&M 

101 Ifi 

i o 2 team 

1 0 3. - 
1 0 4 fiftSMi 

1 0 5 m. 
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10 



20 



30 



40 



50 



1 0 6 
10 7 
10 8 
10 9 
1 1 0 
1 1 1 
1 1 2 
1 1 3 
12 0 
12 1, 
1 2 3 

1 2 4 
12 5, 

2 0 1 
2 0 2 
2 0 3 
2 0 6 
2 0 7 
2 0 8 
2 0 9 
2 13 
2 2 1 
2 2 2 
2 2 3 
2 3 1 
2 3 2 
2 3 3 
2 3 4 
2 3 5 

2 3 6 

3 0 1 
3 0 2 
3 0 3 
3 0 4 
3 0 5 
3 0 6 
3 1 1 
3 1 2 
3 1 3 
3 1 4 
3 1 5 
3 2 1 
3 2 2 
3 3 0 
3 3 1 
3 3 2 
3 3 3 
3 5 1, 
3 5 3 
3 5 4 



£UR«Mft 
122 nm 

126 



b) 



XY*I^]fS|I« 

mm 



mmm 
***** 

3 5 2 pJB^x-^ 

K&ttfe 
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3 ss, 3 5 6 x, vismfowmm 
357 mwmm 

3 5 8, 3 5 9 fa — ^i/^rA 

3 6 0 fflffp£B 

3 7 1 !E@«S« 

372 &^m«s 

3 7 3 GAS 

3 7 4 XY^f-y 

375 mmityv-? 

3 7 6 

3 7 7 Z^fpj y ^77^ fax^^ 

3 7 8 X^fpJ ]) -77^f ax-^- 

3 7 9 Y^f^y^77^fax^^^ 

[01] 



A 




A' 



(b) 4 
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3 8 0 EftW^ffi'V 7X@K 
3 8 1 h^/HtWi»W» 
3 8 2, 3 8 3 *EFS 
384, 385, 386 ffift|s]% 

3 8 7 n^t'a-^ — 

4 0 1 Si 

402 n&a^ 

4 0 3 Si 

4 0 4 ftfaWi 

70 4 0 5 #V?-W<?— 

4 0 6 gfiftJi 

4 0 7 ait 

4 0 8 3l#tHL«« 



[02] 





_10 — 



(14) 



#M¥7 - 2 19 6 8 




(15) 



#Bfl¥ 7-21968 



imie] 




^H!^:fflET^3Ti30S2^- 



